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Provided is a tapered roller bearing ( 1 ) subjected to a thrust 
load and a radial load from a rotation axis ( JX ) . The tapered 
roller bearing ( 1 ) comprises : a plurality of rollers ( 50 ) 
arranged radially between a pair of raceway surfaces ( 2a , 
3a ) tilted to one side relative to a plane ( P1 ) perpendicular 
to the rotation axis ( JX ) ; and a retainer ( 4 ) disposed between 
the pair of raceway surfaces ( 2a , 3a ) and having a plurality 
of pockets ( 41 ) for containing the rollers ( 50 ) . Each of the 
rollers ( 50 ) has : a truncated circular conical roller body ( 51 ) 
having a diameter gradually increasing from the inner side 
toward the outer side in a radial direction ( DD ) ; and a 
circular conical roller outer section ( 52 ) continuous with the 
outer side of the roller body ( 51 ) in the radial direction ( DD ) 
and tapered toward the outer side in the radial direction 
( DD ) . The inner sides of the rollers ( 50 ) in the radial 
direction ( DD ) are shaped to conform to the shape of the 
inner walls of the pockets ( 41 ) and are not rotatably sup 
ported by the pockets ( 41 ) , and the outer sides of the rollers 
( 50 ) in the radial direction ( DD ) are in point - contact with the 
inner walls of the pockets ( 41 ) . 
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TAPERED ROLLER BEARING rotation axis , including a plurality of rollers arranged radi 
ally between a pair of raceway surfaces tilted to one side 

This application is a U.S. national phase filing under 35 relative to a plane perpendicular to the rotation axis , and a 
U.S.C. $ 371 of PCT Application No. PCT / JP2018 / 009701 , retainer disposed between the pair of raceway surfaces and filed Mar. 13 , 2018 , and claims priority under 35 U.S.C. 5 having a plurality of pockets for receiving the rollers , in § 119 to Japanese patent application number 2017-087270 
filed on Apr. 26 , 2017 , the entireties of which are incorpo which : the plurality of rollers each include a roller body 
rated herein by reference . having a truncated conical shape gradually increasing in 

diameter outwardly in a radial direction of the plurality of 
TECHNICAL FIELD rollers , and a roller outer section having a conical shape 

continuous with an outer side of the roller body in the radial 
The present invention relates to a tapered roller bearing direction and tapered outwardly in the radial direction ; an 

that receives a thrust load and a radial load derived from a inner end of each of the plurality of rollers in the radial 
rotation axis . direction has a shape conforming to a shape of an interior 

wall of the pocket and is not pivotally supported by the BACKGROUND ART pocket ; and an outer end of each of the plurality of rollers in 
A roller bearing that receives a thrust load and a radial the radial direction is in point contact with the interior wall 

load derived from a rotation axis is provided with a plurality of the pocket . 
of rollers ( rolling elements ) arranged radially between a pair At least an external peripheral surface of each of the 
of raceway surfaces tilted relative to a rotation axis . Such a 20 plurality of rollers may be formed from a resin . 
roller bearing is inserted between a non - rotative member and The plurality of rollers may be each entirely formed from 
a rotative member in , for example , an automobile transmis a resin . 
sion or a windmill device , and serves to smooth rotation of 
the rotative member under a thrust force and a radial force Effects of the Invention 
derived from a rotation axis . Such a tapered roller bearing is 25 
optionally provided with a retainer having a pocket for The present invention is capable of providing a tapered 
receiving the roller . roller bearing that receives a thrust load and a radial load 

The roller bearing provided with a plurality of rollers derived from a rotation axis , capable of further reducing the 
arranged radially between a pair of raceway surfaces tilted friction generated between the tapered roller and the pocket 
relative to a rotation axis has a characteristic of causing 30 in the retainer , and further smoothing the rotation of the 
slippage between the raceway surfaces and the roller on an tapered roller . 
external periphery side , due to a difference in peripheral 
velocity ( peripheral velocity difference ) between an internal BRIEF DESCRIPTION OF THE DRAWINGS 
periphery side and the external periphery side of the raceway 
surfaces during use . The slippage may cause inconveniences 35 FIG . 1 is a lateral view of a tapered roller bearing 1 
such as an increase in rotational resistance between the according to a first embodiment of the present invention ; 
raceway surfaces and the roller due to slide friction , and an FIG . 2 is an exploded lateral view of FIG . 1 ; 
increase in friction of the roller and the raceway surfaces on FIG . 3 is a vertical cross - sectional view of FIG . 1 ; 
the external periphery side . In order to suppress such incon- FIG . 4 is an exploded vertical cross - sectional view of 
veniences , a tapered roller bearing provided with a roller 40 FIG . 1 ; 
having a truncated conical shape ( hereinafter , may be also FIG . 5 is a front view of the tapered roller bearing 1 
referred to as a “ tapered roller " ) has been used ( see Patent according to the first embodiment , with an outer race 2 being 
Document 1 ) . The tapered roller bearing is capable of omitted ; 
suppressing the inconveniences to some degree . FIG . 6 is an enlarged view of a roller 50 received in a 
Patent Document 1 : Japanese Unexamined Patent Applica- 45 pocket 41 in the tapered roller bearing 1 ; and 

tion , Publication No. 2010-091007 FIG . 7 is an enlarged view of a roller 150 received in a 
pocket 141 in a tapered roller bearing 101 according to a 

DISCLOSURE OF THE INVENTION second embodiment of the present invention . 
50 Problems to be Solved by the Invention PREFERRED MODE FOR CARRYING OUT 

THE INVENTION 
However , for the tapered roller bearing that receives a 

thrust load and a radial load derived from a rotation axis , First Embodiment 
further reduction in friction generated between the tapered 
roller and the pocket in the retainer , and further smoothing 55 The tapered roller bearing 1 according to the first embodi 
of the rotation of the tapered roller are desired . ment of the present invention is described with reference to 
An object of the present invention is to provide a tapered FIG . 1. FIG . 1 is a lateral view of the tapered roller bearing 

roller bearing that receives a thrust load and a radial load 1 according to the first embodiment of the present invention . 
derived from a rotation axis , capable of further reducing the FIG . 2 is an exploded lateral view of FIG . 1. FIG . 3 is a 
friction generated between the tapered roller and the pocket 60 vertical cross - sectional view of FIG . 1. FIG . 4 is an exploded 
in the retainer , and further smoothing the rotation of the vertical cross - sectional view of FIG . 1. FIG . 5 is a front view 
tapered roller . of the tapered roller bearing 1 according to the first embodi 

ment , with an outer race 2 being omitted . FIG . 6 is an 
Means for Solving the Problems enlarged view of a roller 50 received in a pocket 41 in the 

65 tapered roller bearing 1. It is to be noted that in FIGS . 3 and 
The present invention relates to a tapered roller bearing 4 , the roller 50 is shown in a lateral view , not in a cross 

that receives a thrust load and a radial load derived from a sectional view . 



US 10,883,537 B2 
3 4 

The tapered roller bearing 1 according to the first embodi- one side ( right side in FIGS . 1 to 4 ) in a similar manner to 
ment receives a thrust load ( axial load ) and a radial load , and the raceway surface 2a of the outer race 2 with respect to the 
is used in , for example , an automobile transmission or a plane P1 perpendicular to the rotation axis JX by an angle 
windmill device . As shown in FIGS . 1 and 3 , the tapered 03 , and is thus paired with the raceway surface 2a of the 
roller bearing 1 is inserted between a housing H1 which is 5 outer race 2. The angle 03 is greater than the angle 02 by 
a non - rotative member and a rotative member R1 , and , which the raceway surface 2a is tilted ( 03 > 02 ) . The raceway 
under a thrust force and a radial force with respect to an axial surface 3a serves as a face ( the another of the two faces ) on 
direction along a rotation axis JX of the rotative member R1 , which a plurality of rollers 50 constituting the roller group 
smoothly supports rotation of the rotative member R1 . 5 rolls . In other words , the raceway surface 2a and the 
As shown in FIGS . 1 to 5 , the tapered roller bearing 1 is 10 raceway surface 3a constitute a pair of raceway surfaces 2a , 

provided with an outer race 2 , an inner race 3 , a retainer 4 , 3a . 
and a roller group 5 . The retainer 4 retains the plurality of rollers 5 constituting 

The outer race 2 is fixed to the housing H1 and serves as the roller group 5 between the pair of raceway surfaces 2a , 
an external raceway surface ( outer ring ) . More specifically , 3a , and is in a plate - like shape having through holes for 
the outer race 2 has : a smaller cylindrical portion 20 which 15 receiving the truncated conical shapes and annular in a front 
is relatively thick and relatively small in outer diameter and view . The retainer 4 is tilted to the one side ( right side in 
inner diameter ; and a larger cylindrical portion 21 which is FIGS . 1 to 4 ) in a similar manner to the raceway surface 2a 
relatively thin and relatively great in outer diameter and of the outer race 2 and the raceway surface 3a of the inner 
inner diameter , in an integral manner . The outer race 2 has race 3 , with respect to the plane P1 perpendicular to the 
a raceway surface 2a which is tapered to follow the shape of 20 rotation axis JX by an angle 04. The angle 04 is greater than 
a lateral face of the truncated conical shape , between an the angle 02 by which the raceway surface 2a is tilted and 
internal peripheral face 20a of the smaller cylindrical por- less than the angle 03 by which the raceway surface 3a is 
tion 20 and an internal peripheral face 21a of the larger tilted ( 02 < 04 < 03 ) . 
cylindrical portion 21. It is to be noted that , in the example The retainer 4 has a pocket group 40 that receives the 
shown in FIGS . 3 and 4 , the external peripheral face of the 25 rollers 50 constituting the roller group 5. The pocket group 
smaller cylindrical portion 20 and the internal peripheral 40 is constituted of a plurality ( 18 in the present embodi 
face 21a of the larger cylindrical portion 21 are substantially ment ) of pockets 41 arranged at a regular interval along a 
aligned with each other in a radial direction DD ; however , circumferential direction DR of the retainer 4. As shown in 
the present invention is not limited thereto . The internal FIGS . 5 and 6 , the pockets 41 are each a through - hole with 
peripheral face 21a may be greater than the external periph- 30 beveled corners in a trapezoidal shape , whose width 
eral face of the smaller cylindrical portion 20 in the radial increases from the inner side to the outer side in the radial 
direction DD , and vice versa . direction DD of the roller 50 , and are provided radially 
The raceway surface 2a is positioned face the raceway around the rotation axis JX . 

surface 3a of the inner race 3 , in a state of being tilted to one As shown in FIGS . 1 to 5 , an internal diameter of the 
side ( right side in FIGS . 1 to 4 ) with respect to a plane P1 35 retainer 4 is slightly greater than an external diameter of the 
perpendicular to a rotation axis JX by an angle 02 , and is cylindrical portion 30 of the inner race 3 , while an external 
thus paired with a raceway surface 3a of the inner race 3 . diameter of the retainer 4 is slightly smaller than the external 
The raceway surface 2a serves as a face ( one of two faces ) diameter of the larger cylindrical portion 21 of the outer race 
on which a plurality of rollers 50 constituting the roller 2. When the cylindrical portion 30 of the inner race 3 is 

40 inserted into the internal peripheral side of the retainer 4 and 
The inner race 3 is fixed to the rotative member R1 by then the rollers 50 are respectively received by the pockets 

means of the rotative member R1 in a stepped shaft - like 41 , while the retainer 4 is inserted into the side of internal 
shape being inserted to the internal peripheral side thereof , peripheral face 21a of the larger cylindrical portion 21 of the 
and thus serves as an internal raceway surface ( inner ring ) . outer race 2 , the retainer 4 is interposed between the pair of 
More specifically , the inner race 3 has : a cylindrical portion 45 raceway surfaces 2a , 3a and capable of rotating about the 
30 inserted into the smaller cylindrical portion 20 of the rotation axis JX on the internal peripheral side of the outer 
outer race 2 from the side of the internal peripheral face 20a ; race 2 and the external peripheral side of the inner race 3 . 
and a flange portion 31 , which is annular and provided at one The roller group 5 is constituted of a plurality ( 18 in the 
end of the cylindrical portion 30 , inserted into the larger present embodiment ) of rollers 50. The plurality of rollers 50 
cylindrical portion 21 of the outer race 2 from the side of the 50 is supported between the pair of raceway surfaces 2a , 3a and 
internal peripheral face 21a , in an integral manner . In the arranged radially , in a state of being received by the pockets 
inner race 3 , an external diameter of the cylindrical portion 41 of the retainer 4. The roller 50 has : a truncated circular 
30 is slightly smaller than an external diameter of the smaller conical roller body 51 having a diameter gradually increas 
cylindrical portion 20 of the outer race 2 , while an external ing from the inner side toward the outer side in the radial 
diameter of the flange portion 31 is slightly smaller than an 55 direction DD of the roller 50 ; and a circular conical roller 
external diameter of the larger cylindrical portion 21 of the outer section 52 continuous with the outer side of the roller 
outer race 2. The inner race 3 is thus capable of rotating body 51 in the radial direction DD and tapered toward the 
about the rotation axis JX on the internal peripheral side of outer side in the radial direction DD , in an integral manner . 
the outer race 2 . As shown in FIGS . 5 and 6 , the inner end of the roller 50 

The inner race 3 has the raceway surface 3a which is 60 in the radial direction DD has : a surface profile conforming 
tapered to follow the shape of a lateral face of the truncated to the interior wall ( interior wall on the inner side in the 
conical shape , between an external peripheral surface 30a of radial direction DD ) of the pocket 41 ; and a structure not 
the cylindrical portion 30 and a flange surface 31a on the pivotally supported by the pocket 41 , and is arranged along 
side of the cylindrical portion 30 of the flange portion 31 the interior wall of the pocket 41. The outer end of the roller 
( left side in FIGS . 1 to 4 ) . 65 50 in the radial direction DD is in point contact with the 
The raceway surface 3a is positioned to face the raceway interior wall ( interior wall on the outer side in the radial 

surface 2a of the outer race 2 , in a state of being tilted to the direction DD ) of the pocket 41. The expression “ point 

group 5 rolls . 
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contact ” is not limited to geometric point - contact , but a caused during use . As a result , slippage is hardly caused 
broad concept encompassing any state that may be consid- between the raceway surfaces 2a , 3a and the roller 50 on the 
ered as “ point - contact within a range producing the effects external periphery side . Therefore , an increase in rotational 
of the invention . Furthermore , a rolling surface ( lateral face resistance between the raceway surfaces 2a , 3a and the roller 
of the roller body 51 ) of the roller 50 that is in contact with 5 50 due to slide friction , and an increase in friction of the 
the pair of raceway surfaces 2a , 3a ( see FIG . 4 ) during roller 50 and the raceway surfaces 2a , 3a on the external 
rolling of the roller 50 is arranged along the interior wall periphery side can be minimized . 
( interior wall along the circumferential direction DR ) of the In addition , the inner end of the roller 50 in the radial 
pocket 41 . direction DD has a shape conforming to the shape of the 

As shown in FIGS . 1 to 5 , when the cylindrical portion 30 10 interior wall of the pocket 41 and is not pivotally supported 
of the inner race 3 is inserted into the internal peripheral side by the pocket 41. As a result , the roller 50 has a simple 
of the retainer 4 and then the rollers 50 are respectively structure without a shaft member for retaining the roller 50 
received by the pockets 41 , while the retainer 4 is inserted at the inner end in the radial direction DD , and is stably 
into the side of internal peripheral face 21a of the larger supported by the interior wall of the pocket 41 on the inner 
cylindrical portion 21 of the outer race 2 , the roller 50 is 15 side in the radial direction DD . Therefore , the roller 50 
interposed between the pair of raceway surfaces 2a , 3a and rotates smoothly . 
capable of revolving about the rotation axis JX and rotating Furthermore , the roller 50 has the roller outer section 52 
in the pocket 41 . having a conical shape continuous with the outer side of the 

At least one of the outer race 2 , the inner race 3 , the roller body 51 in the radial direction DD and tapered 
retainer 4 , and the roller group 5 preferably contains a resin . 20 outwardly in the radial direction DD . As a result , at the outer 
In the present embodiment , the outer race 2 , the inner race end in the radial direction DD , a contact area of the roller 50 
3 , the retainer 4 , and the roller group 5 each contain a resin . with the interior wall of the pocket 41 on the outer side in 
It is to be noted that an alternative mode may also be the radial direction DD is minimized , and frictional resis 
employed in which the retainer 4 and the roller group 5 tance can thus be greatly reduced . Durability against a large 
contain a resin and the outer race 2 and the inner race 3 are 25 load and durability against long - term use can thus be 
constituted of a metal . improved . 

The resin is exemplified by a fluorocarbon resin such as Moreover , in the tapered roller bearing 1 according to the 
PTFE , PFA and FEP . The resin is superior in various first embodiment , at least the external peripheral surface of 
characteristics such as chemical resistance , electrical insu- the roller 50 is formed from the resin . Therefore , a consti 
lation property , heat resistance , low friction ( self - lubricating 30 tution can be employed in which a metal core material is 
property ) and machinability , and , in comparison to metal , is disposed inside of the resin on the external peripheral 
suitable for the roller and the like of the tapered roller surface . Overall strength of the roller 50 can thus be 
bearing according to the present invention . In particular , the improved , while the aforementioned effects of the first 
fluorocarbon resin is preferred . It is required that at least an embodiment are produced . 
external peripheral surface of the roller 50 is formed from 35 Finally , in the tapered roller bearing 1 according to the 
the resin . In such a case , the roller 50 may be formed by first embodiment , the roller 50 is entirely formed from the 
coating a metal core material with the resin . It is preferred resin . The roller 50 can thus be produced only from the resin 
that the roller 50 is entirely formed from the resin . by simple processing , while the aforementioned effects of 

the first embodiment are produced . 
Effects of First Embodiment 

Second Embodiment 
The tapered roller bearing 1 according to the first embodi 

ment produces the following effects , for example . The Hereinafter , the tapered roller bearing 101 according to 
tapered roller bearing 1 according to the first embodiment the second embodiment of the present invention is described 
includes : the plurality of rollers 50 arranged radially 45 with reference to FIG . 7. FIG . 7 is an enlarged view of a 
between the pair of raceway surfaces 2a , 3a tilted to one side roller 150 received in a pocket 141 in the tapered roller 
relative to the plane P1 perpendicular to the rotation axis JX ; bearing 101 according to the second embodiment of the 
and the retainer 4 disposed between the pair of raceway present invention . As for the second embodiment , differ 
surfaces 2a , 3a and having the plurality of pockets 41 for ences from the first embodiment are mainly described . 
receiving the rollers 50. The roller 50 has the roller body 51 50 Components similar to those of the first embodiment are 
having a truncated conical shape gradually increasing in referred by the reference numerals incremented by 100. For 
diameter outwardly in the radial direction DD of the roller the aspects not described for the second embodiment , the 
50 , and the roller outer section 52 having a conical shape descriptions made for the first embodiment are employed as 
continuous with the outer side of the roller body 51 in the necessary . In addition , the second embodiment produces the 
radial direction DD and tapered outwardly in the radial 55 same effects as the first embodiment . 
direction DD , in which the inner end of the roller 50 in the As shown in FIG . 7 , in the tapered roller bearing 101 
radial direction DD has a shape conforming to the shape of according to the second embodiment , the interior wall on the 
the interior wall of the pocket 41 and is not pivotally inner side in the radial direction DD of the pocket 141 is 
supported by the pocket 41 , and the outer end of the roller different in shape from that of the pocket 41 ( see FIG . 6 ) of 
50 in the radial direction DD is in point contact with the 60 the tapered roller bearing 1 according to the first embodi 
interior wall of the pocket 41 . ment . The pocket 141 is a through - hole having a trapezoidal 

Since the roller 50 has the roller body 51 having a shape , whose width increases from the inner side to the outer 
truncated conical shape gradually increasing in diameter side in the radial direction DD of the roller 150 , in which the 
outwardly in the radial direction DD of the roller 50 , a inner end thereof in the radial direction DD expands to 
difference in peripheral velocity ( peripheral velocity differ- 65 protrude ( to be curved ) inwards in the radial direction DD , 
ence ) between the internal periphery side and the external and both corners on the outer side in the radial direction DD 
periphery side of the raceway surfaces 2a , 3a is hardly are beveled . 

40 
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The roller group 105 is constituted of a plurality ( 18 in the 3a Raceway surface 
present embodiment ) of rollers 150. The roller 150 has the 4 , 104 Retainer 
roller body 151 having a truncated conical shape gradually 41 , 141 Pocket 
increasing in diameter outwardly in the radial direction DD 50 , 150 Roller of the roller , the roller outer section 152 having a conical 51 , 151 Roller body shape continuous with the outer side of the roller body 151 52 , 152 Roller outer section in the radial direction DD and tapered outwardly in the radial 
direction DD , and a roller inner section 153 having a curved JX Rotation axis 
shape continuous with the inner side of the roller body 151 DD Radial direction 
in the radial direction DD and protruding inwardly in the 
radial direction DD , in an integral manner . The invention claimed is : 

The roller inner section 153 constituting the inner end of 1. A tapered roller bearing that receives a thrust load and 
the roller 150 in the radial direction DD has : a curved profile a radial load derived from a rotation axis , comprising 
conforming to the interior wall on the inner side in the radial 
direction DD of the pocket 141 ; and a structure not pivotally a plurality of rollers arranged radially between a pair of 
supported by the pocket 141 , and is arranged along the 15 raceway surfaces tilted to one side relative to a plane 
interior wall of the pocket 141 . perpendicular to the rotation axis , 

The tapered roller bearing 101 according to the second and a retainer disposed between the pair of raceway 
embodiment produces the same effects as the tapered roller surfaces and having a plurality of pockets for receiving 
bearing 1 according to the first embodiment . In addition , the the rollers , wherein : 
roller 150 has the roller inner section 153 having a curved 20 the plurality of rollers each comprise a roller body having 
shape continuous with the inner side of the roller body 151 a truncated conical shape gradually increasing in diam 
in the radial direction DD and protruding inwardly in the eter outwardly in a radial direction of the plurality of 
radial direction DD . As a result , the roller 50 is more stably rollers , and a roller outer section having a conical shape 
supported by the interior wall of the pocket 41 on the inner continuous with an outer side of the roller body in the 
side in the radial direction DD . Therefore , the roller 50 radial direction and tapered outwardly in the radial 
rotates more smoothly . direction ; 

The preferred embodiments of the present invention have an inner end of each of the plurality of rollers in the radial 
been described above . However , the present invention is not direction has a shape conforming to a shape of an 
limited to the aforementioned embodiments , and may be interior wall of the pocket and is not pivotally sup 
implemented in various modes . The number of the pockets ported by the pocket ; and 
41 constituting the pocket group 40 and the number of the an outer end of each of the plurality of rollers in the radial rollers 50 constituting the roller group 5 are not limited . The direction is in point contact with the interior wall of the shape of the inner end of the roller in the radial direction , i.e. , pocket . the shape conforming the interior wall of the pocket , is not 
limited to the shape according to the first embodiment or to 2. The tapered roller bearing according to claim 1 , 

wherein at least an external peripheral surface of each of the the shape according to the second embodiment . plurality of rollers is formed from a resin . 
EXPLANATION OF REFERENCE NUMERALS 3. The tapered roller bearing according to claim 1 , 

wherein the plurality of rollers is each entirely formed from 
a resin . 1 , 101 Tapered roller bearing 

2a Raceway surface 

25 
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